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Here, we present a case of intussusception with internal hernia after surgery for malrotation and
duodenal atresia in an infant. In our case, laparotomy was performed because the reduction was judged
incomplete, at which time the internal hernia was unexpectedly found. The majority of postoperative
obstructions in infants and children result from intestinal adhesions, but the possibility of intussus-
ception and internal hernia should not be overlooked.
 2013 Elsevier Inc. Open access under CC BY-NC-ND license. Intestinal obstruction is common in infants and children after
abdominal surgery. The majority of postoperative obstructions re-
sult from intestinal adhesions, but the possibility of intussusception
and internal hernia should not be overlooked. Here, we present
a case of intussusception with internal hernia after surgery for
malrotation and duodenal atresia in an infant.
1. Case report
A boy, who had been prenatally diagnosedwith duodenal atresia
was delivered by emergency caesarean section for fetal bradycardia
at 35 week’s gestation-weighing 1800 g. Features of trisomy 21
were noted at birth. Laparotomy on the second day of life showed
that the following ﬁndings: the atresia was type 3 (complete
separation of proximal and distal duodenal segments), and that the
ascending colon was without ﬁxation to the retroperitoneum. The
patient underwent a duodenoduodenostomy and a Ladd’s proce-
dure, and the postoperative course was uneventful.
Six months later, he presented with vomiting, recurrent
episodes of crying for 1 day, and rectal bleeding. He had become
progressively lethargic prior to admission to the emergency room.
No physical or serologic evidence of viral infection was found. The
abdomenwasmildly distended and tenderwithout rebound pain. A
suspected palpable mass was found over the mid abdomen. Anþ81 73 426 1168.
ama).
-NC-ND license. abdominal ultrasound revealed a target sign in the mid abdomen
(Fig. 1). The target sign seen in the echo observation was gone at
reduction, and the ﬂow of contrast from the terminal ileum to
the oral side was not more than 10 cm in the enema ﬁndings
(Fig. 2). Because reﬂux of the contrast when the intussusception
was reduced was insufﬁcient, the reduction was considered
unsuccessful.
On laparotomy through a previous right supraumbilical trans-
verse incision, the colonwas found on the left side of the abdomen,
and the small bowel was distended and located on the right side.
The intussusception mass was found to already be reduced, and the
lead point of the intussusception could not be identiﬁed (Fig. 3A).
However, it was revealed that a part of the ileum had been stran-
gulated by a peritoneal band (Fig. 3B and C). This band was
removed, the herniated small intestine was pulled out, and the
oriﬁce of the internal hernia was opened by dividing the peritoneal
band. Inversion appendectomy was also performed.
The postoperative course was uneventful and feeding was
started on the 2nd postoperative day. The patient was discharged 6
days after the operation and has remained well and without
symptoms for 6 months.2. Discussion
Intussusception occurs after operations done for a variety of
conditions. Postoperative intussusception (POI) is recognized as
a cause of intestinal obstruction in children during the early
Fig. 1. An abdominal ultrasound revealed a target sign in the mid abdomen.
Fig. 2. Hydrostatic contrast enema showed incomplete reduction of intussusceptions
with only a trickle of contrast into the terminal ileum on the left.
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initial operation. Given that the risk for adhesive bowel ob-
struction after pediatric laparotomy performed for any reason is
5% (with 80% occurring within the ﬁrst 2 years after laparotomy),
it is estimated that POI accounts for 5%e10% of all postoperative
small bowel obstruction in pediatric patients [1e5]. A relatively
higher incidence of POI has been also reported after the LaddFig. 3. Operative ﬁndings. A: The intussusception mass was found to already be reduced, an
that a part of the ileum had been strangulated by a peritoneal band.procedure [6]. Most POIs are ileoileal, but are occasionally ileo-
colic, and respond to operative reduction without resection [7].
Wewere unable to identify the lead point of the intussusception
in our case. Although the cause of the intussusception is unknown,
we suggest two possibilities. First, the association of intussuscep-
tion and malrotation is named “Waugh’s syndrome.” It is suggested
that colonic mobility is the fundamental cause of intussusceptiond the lead point of the intussusception could not be identiﬁed. B and C: It was revealed
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malrotation, which is suspected to allow the terminal ileum to pass
into the cecum, and the cecum further into the distal colon [9].
Second, a local enema of the wall of cecum and terminal ileum
caused by the venous obstruction due to the adhesion is the lead
point of this intussusception.
Internal hernias are a rare cause of small bowel obstruction, and
are usually underdiagnosed because the clinical presentation is
nonspeciﬁc (intermittent or constant acute or chronic abdominal
pain, nausea, abdominal distension, tenderness) [10]. The major
complications of intestinal malrotation are intestinal obstruction
secondary to midgut volvulus, internal hernia, or adhesion bands,
such as in our present case.
In the present case, because reﬂux of the contrast when the
intussusception was reduced was insufﬁcient, the reduction was
considered unsuccessful. From the operational ﬁndings, however,
the reductionwas successful. Speciﬁcally, the ﬁndings indicated the
presence of internal hernia, probably caused by adhesion following
a previous operation. This possibility that the internal hernia was
due to adhesion following a previous operation is likely, given that
the target sign seen in the echo observation was gone at reduction,
and that the ﬂow of contrast agent from the terminal ileumwas not
more than 10 cm in the enema ﬁndings. It was considered that the
intestinal obstruction was not primarily caused by intussusception,
but was primarily due to adhesion subsequent to internal hernia,
and that the intussusception might have been due to a local enema
of the intestinal wall due to the obstruction of venous return
resulting from the adhesion.3. Conclusion
In any case, laparotomy was performed because the reduc-
tion was judged incomplete, at which time the internal hernia
was unexpectedly found. This result indicates that early lapa-
rotomy should be considered when the conﬁrmation of reﬂux is
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